D LTI AZEM HYDROCHLORI DE EXTENDED- RELEASE CAPSULES

(TW CE A DAY DOSAGE)

DESCRI PTI ON

Dltiazemhydrochloride is a calciumion influx inhibitor (slow
channel bl ocker or cal ciumantagonist). The chemcal nane for
diltiazemis 1, 5-Benzot hi azepi n-4(5H) one, 3- (acet yl oxy) - 5[ 2-

(di et hyl am no) et hyl ] -2, 3-di hydr o- 2- (4- met hoxyphenyl ) -
nmonohydrochl oride, (+)-cis-. The structural formula is:

Ha

CooHhs NG, S HA

D Itiazemhydrochloride is a white to off-white crystalline powder
with a bitter taste. It is soluble in water, nethanol, and
chloroform It has a nol ecul ar weight of 450.99. Each diltiazem
ext ended-rel ease capsule, for oral admnistration, contains either
60 ng, 90 ng, or 120 ng diltiazem hydrochloride. |In addition, each

[ NOTE: W note that in accordance with good pharmaceutical practice,
all dosage forns should be labeled to cite all the inactive
ingredients (refer to USP General Chapter <1091> for guidance). W
believe this is an inportant public health neasure. Please respond
accordingly by correctly noting the inactive ingredients present in
this product. ]

CLI Nl CAL PHARVACOLOGY

The therapeutic effects of diltiazemare believed to be related to
its ability to inhibit the influx of calciumions during nmenbrane
depol ari zati on of cardiac and vascul ar snoot h nuscl e.

Mechani sms of Action

D Itiazem hydrochl ori de produces its antihypertensive effect
primarily by relaxation of vascul ar snooth nuscle and the resultant
decrease in peripheral vascul ar resistance. The magnitude of bl ood
pressure reduction is related to the degree of hypertension; thus
hypertensi ve individual s experience an anti hypertensive effect,
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whereas there is only a nodest fall in blood pressure in
nor not ensi ves.

Henodynam ¢ _and El ectrophysol ogic Effects

Li ke ot her cal ci um antagoni sts, diltiazem decreases sinoatrial and
atrioventricular conduction in isolated tissues and has a negative
inotropic effect in isolated preparations. In the intact aninmal,
prol ongation of the AH interval can be seen at hi gher doses.

In man, diltiazem prevents spontaneous and er gonovi ne- pr ovoked
coronary artery spasm It causes a decrease in peripheral vascul ar
resi stance and a nodest fall in blood pressure in nornotensive
individual s and, in exercise tolerance studies in patients with

i schem c heart disease, reduces the heart rate-bl ood pressure product
for any given work load. Studies to date, primarily in patients with
good ventricul ar function, have not reveal ed evi dence of a negative
inotropic effect; cardiac output, ejection fraction, and |eft
ventricul ar end diastolic pressure have not been affected. |ncreased
heart failure has, however, been reported in occasional patients with
preexi sting inpairment of ventricular function. There are as yet few
data on the interaction of diltiazemand beta-bl ockers in patients
with poor ventricular function. Resting heart rate is usually
slightly reduced by diltiazem

D I ti azem hydrochl ori de ext ended-rel ease produces anti hypertensive
effects both in the supine and standing positions. Postural
hypotension is infrequently noted upon suddenly assum ng an upri ght
position. No reflex tachycardia is associated with the chronic

anti hypertensive effects. D ltiazem hydrochl ori de extended-rel ease
decreases vascul ar resi stance, increases cardi ac output (by

i ncreasi ng stroke volune), and produces a slight decrease or no
change in heart rate. During dynam c exercise, increases in diastolic
pressure are inhibited while nmaxi nrum achi evabl e systolic pressure is
usual |y reduced. Heart rate at maxi mum exerci se does not change or is
slightly reduced. Chronic therapy with diltiazem produces no change
or an increase in plasma catecholamnes. No increased activity of the
reni n- angi ot ensi n- al dost erone axi s has been observed. D ltiazem

hydr ochl ori de ext ended-rel ease ant agoni zes the renal and peri phera
effects of angiotensin Il. Hypertensive ani nal nodels respond to
diltiazemw th reductions in blood pressure and increased urinary
output and natriuresis w thout a change in urinary sodi uni potassi um
ratio.

I nt ravenous diltiazem hydrochloride in doses of 20 ng prol ongs AH
conduction tinme and AV node functional and effective refractory
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peri ods by approxi mately 20% In a study involving single oral doses
of 300 ng of diltiazemin six normal volunteers, the average maxi num
PR prol ongati on was 14%w th no instances of greater than first-
degree AV block. D ltiazem associ ated prolongation of the AH interval
is not nore pronounced in patients with first-degree heart block. In
patients with sick sinus syndrone, diltiazemsignificantly prol ongs
sinus cycle length(up to 50%in sone cases).

Chronic oral admnistration of diltiazem hydrochl oride in doses of up
to 360 ng/day has resulted in small increases in PRinterval, and on
occasi on produces abnornal prol ongation. (See WARN NGS) .

Phar macoki neti cs and Metabolism

Dltiazemis well absorbed fromthe gastrointestinal tract and is
subject to an extensive first-pass effect, giving an absol ute

bi oavai l ability (conpared to intravenous adm ni stration) of about
40% D ltiazem undergoes extensive netabolismin which 2%to 4% of

t he unchanged drug appears in the urine. In vitro binding studies
show diltiazemis 70%to 80% bound to plasna proteins. Conpetitive in
vitro ligand bi nding studies have al so shown diltiazem binding is not
altered by therapeutic concentrations of digoxin,

hydr ochl or ot hi azi de, phenyl but azone, propranolol, salicylic acid, or
warfarin. The plasma elimnation half-life follow ng single or
multiple drug admnistration is approximately 3.0 to 4.5 hours.
Desacetyl diltiazemis also present in the plasma at |evels of 10%to
20% of the parent drug and is 25%to 50% as potent a coronary
vasodilator as diltiazem M ninmumtherapeutic plasna | evel s of
diltiazem appear to be in the range of 50-200 ng/nL. There is a
departure fromlinearity when dose strengths are increased; the half-
life is slightly increased with dose. A study that conpared patients
with nornmal hepatic function to patients with cirrhosis found an
increase in half-life and a 69%increase in bioavailability in the
hepatically inpaired patients. A single study in patients with
severely inpaired renal function showed no difference in the

phar macoki netic profile of diltiazemconpared to patients w th nornal
renal function.

Dltiazemis absorbed fromthe extended-rel ease capsul e formul ati on
to about 92%of a reference solution at steady-state. A single 120 ny
dose of the capsule results in detectable plasma |l evels within two to
three hours and peak plasna levels at six to 11 hours. The apparent
elimnation half-life after single or multiple dosing is five to
seven hours. A departure fromlinearity simlar to that observed with
the diltiazem hydrochloride tablet is observed. As the dose of
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di | ti azem hydrochl ori de extended-rel ease capsules is increased froma
daily dose of 120 ng (60 ng bid) to 240 ny (120 ng bid) daily, there
IS an increase in area-under-the-curve of 2.6 tinmes. Wen the dose is
increased from?240 ng to 360 ng daily, there is an increase in area-
under-the-curve of 1.8 tinmes. The average plasnma |l evels of the
capsul e dosed twice daily at steady-state are equivalent to the
tabl et dosed four times daily when the sane total daily dose is

adm ni st er ed.

| NDI CATI ONS AND USAGE

D Iti azem hydrochl ori de ext ended-rel ease capsul es are indicated for
the treatnent of hypertension. They may be used alone or in

conbi nati on with other antihypertensive nedi cations, such as

di uretics.

CONTRAI NDI CATI ONS

Dltiazemis contraindicated in (1) patients with sick sinus syndrone
except in the presence of a functioning ventricul ar pacemaker, (2)
patients with second-or-third AV bl ock except in the presence of a
functioning ventricul ar pacemaker, (3) patients w th hypotension
(less than 90 mm Hg systolic), (4) patients who have denonstrated
hypersensitivity to the drug, and (5) patients with acute nyocardi a
infarction and pul nonary congesti on docunented by X-ray on adm ssi on.

WARNI NGS

1. Cardiac Conduction Dltiazemprolongs AV node refractory peri ods
w thout significantly prolongi ng sinus node recovery tine, except in
patient with sick sinus syndrone. This effect may rarely result in
abnormally slow heart rates (particularly in patients with sick sinus
syndrone) or second-or-third-degree AV block (nine of 2,111 patients
or 0.43%. Concomtant use of diltiazemw th beta bl ockers or
digitalis may result in additive effects on cardiac conduction. A
patient with Prinznmetal's angi na devel oped periods of asystole (2 to
5 seconds) after a single dose of 60 ng of diltiazem

2. Congestive Heart Failure A though diltiazemhas a negative
inotropic effects in isolated aninmal tissue preparations, henodynam c
studies in humans with normal ventricular function have not shown a

4
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reduction in cardiac i ndex nor consistent negative effects on
contractility (dp/dt). An acute study of oral diltiazemin patients
with inpaired ventricular function (ejection fraction 24% +6% showed
i nprovenent in indices of ventricular function w thout significant
decrease in contractile function (dp/dt). Experience with the use of

di | ti azem hydrochl oride in conbi nation with beta bl ockers in patients
with inpaired ventricular functions is limted. Caution should be
exer ci sed when using this conbination.

3. Hypot ensi on Decreases in bl ood pressure associated with diltiazem
therapy may occasionally result in synptonatic hypotension.

4. Acute Hepatic Injury MIld elevations of transamnases with and

w t hout concomtant elevation in alkaline phosphatase and bilirubin
have been observed in clinical studies. Such elevations were usually
transient and frequently resol ved even with continued diltiazem
treatment. In rare instances, significant elevations in enzymes such
as al kal i ne phosphatase, LDH SGOI, SG°T, and ot her phenonena
consistent with acute hepatic injury have been noted. These reactions
tended to occur early after therapy initiation (1 to 8 weeks) and
have been reversi bl e upon di scontinuation of drug therapy. The
relationship to diltiazemis uncertain in sone cases, but probable in
sorme. (See PRECAUTI ONS).

PRECAUTI ONS

General_

D Itiazemhydrochloride is extensively metabolized by the |iver and
excreted by the kidneys and in bile. As with any drug given over
prol onged periods, |aboratory paraneters of renal and hepatic
function should be nonitored at regular intervals. The drug shoul d be
used with caution in patients with inpaired renal or hepatic
function. In subacute and chronic dog and rat studies designed to
produce toxicity, high doses of diltiazemwere associated with
hepati c damage. |n special subacute hepatic studies, oral doses of
125 ngy/ kg and higher in rats were associ ated w th histol ogi cal
changes in the liver which were reversible when the drug was

di scontinued. In dogs, doses of 20 ngy/ kg were al so associated with
hepati c changes; however, these changes were reversible with

conti nued dosi ng.

Der mat ol ogi cal events (see ADVERSE REACTI ONS section) may be
transi ent and nmay di sappear despite continued use of diltiazem
However, skin eruptions progressing to erythenma nmultiforme and/ or
exfoliative dermatitis have al so been infrequently reported. Should a
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dermat ol ogi ¢ reaction persist, the drug shoul d be di sconti nued.

Drug Interactions

Due to the potential for additive effects, caution and careful
titration are warranted in patients receiving diltiazemconcomtantly
with any agents known to affect cardiac contractility and/or
conduction. (See WARNI NGS.) Pharnacol ogi c studies indicate that there
may be additive effects in prolonging AV conducti on when using bet a-
bl ockers or digitalis concomtantly with diltiazem (See WARN NGS.)

As with all drugs, care should be exercised when treating patients
with multiple nmedications. Dltiazem undergoes biotransformati on by
cytochrome P-450 m xed function oxi dase. Coadm ni stration of
diltiazemw th other agents which follow the sanme route of
biotransformation may result in the conpetitive inhibition of

met abol i sm Especially in patients with renal and/or hepatic

i mpai rment, dosages of simlarly netabolized drugs, particularly
those of |ow therapeutic ratio may require adjustnent when starting
or stopping concomtantly admnistered diltiazemto nmaintain optinmm
t herapeuti c bl ood | evel s.

Bet a- Bl ockers. Controlled and uncontrol | ed donestic studi es suggest
that concomtant use of diltiazem and beta-bl ockers is usually well
tolerated, but available data are not sufficient to predict the
effects of concomtant treatnent in patients with left ventricul ar
dysfunction or cardiac conduction abnornalities.

Admni stration of diltiazem hydrochl oride concomtantly with
propranolol in five normal volunteers resulted in increased
propranolol levels in all subjects and bioavailability of propranol ol
was i ncreased approximately 50% In vitro propranol ol appears to be
di spl aced fromits binding sites by diltiazem |f conbination therapy
isinitiated or withdrawn in conjunction with propranolol, an
adjustnent in the propranol ol dose nay be warranted. (See WARN NGS).

Cnmetidine. A study in six healthy volunteers has shown a significant
increase in peak diltiazemplasna |l evels (58% and area-under-t he-
curve (53% after a 1 week course of cinetidine at 1,200 ng per day
and a single dose of diltiazem60 ng. Ranitidi ne produced snaller,
non-si gnificant increases. The effect may be nediated by cinetidine' s
known i nhi bition of hepatic cytochrone P-450, the enzynme system
responsi ble for the first-pass netabolismof diltiazem Patients
currently receiving diltiazemtherapy should be carefully nonitored
for a change in pharnacol ogi cal effect when initiating and

di scontinuing therapy with cinetidine. An adjustnent in the diltiazem
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may be warrant ed.

Digitalis. Admnistration of diltiazemw th digoxin in 24 heal thy
mal e subj ects increased plasna di goxi n concentrations approxi nately
20% Anot her investigator found no increase in digoxin levels in 12
patients with coronary artery disease. Since there have been
conflicting results regarding the effect of digoxin levels, it is
recommended that digoxin |levels be nonitored when initiating,
adjusting, and discontinuing diltiazemtherapy to avoid possible
over-or under-digitalization. (See WARN NGS.)

Anest hetics. The depression of cardiac contractility, conductivity,
and automaticity as well as the vascular dilation associated with
anest hetics may be potentiated by cal ci um channel bl ockers. Wen used
concomtantly, anesthetics and cal ci um bl ockers should be titrated
careful l'y.

Cycl osporine. A pharmacokinetic interaction between diltiazem and
cycl osporine has been observed during studies involving renal and
cardiac transplant patients. In renal and cardi ac transpl ant

reci pients, a reduction of cycl osporine dose ranging from15%to 48%
was necessary to maintain cycl osporine trough concentrations simlar
to those seen prior to the addition of diltiazem I|f these agents are
to be adm ni stered concurrently, cyclosporine concentrations shoul d
be nonitored, especially when diltiazemtherapy is initiated,

adj usted or discontinued. The effect of cyclosporine on diltiazem

pl asma concentrations has not been eval uat ed.

Car banmazepi ne. Concomtant admnistration of diltiazemwth

car bamazepi ne has been reported to result in elevated seruml evel s of
carbamazepine (40 to 72% i ncrease), resulting in toxicity in sone
cases. Patients receiving these drugs concurrently shoul d be
nmonitored for a potential drug interaction.

Car ci nogenesi s, Mitagenesis, Inpairnent of Fertility

A 24 nmonth study in rats and a 21 nonth study in mce showed no

evi dence of carcinogenicity. There was al so no nutageni c response in
vitro bacterial tests. Nointrinsic effect on fertility was observed
inrats.

Pregnancy: Teratogenic Effect -Pregnancy Category C

Repr oduction studi es have been conducted in mce, rats, and rabbits.
Adm ni stration of doses ranging fromfive to ten tinmes greater (on a
ng/ kg basis) than the daily recomrended t herapeutic dose has resulted
in enbryo and fetal lethality. These doses, in sonme studies, have
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been reported to cause skeletal abnornmalities. In the
perinatal / postnatal studies, there was sone reduction in early

i ndi vi dual pup weights and survival rates. There was an increased
i nci dence of stillbirths at doses of 20 times the hunman dose or
greater.

There are no well-controlled studies in pregnant wonen; therefore,
use diltiazemin pregnant wonen only if the potential benefit
justifies the potential risk to the fetus.

Nursi ng Mt hers

Diltiazemis excreted in human ml k. One report suggests that
concentrations in breast mlk nay approxi mate serumlevels. If use of
diltiazemis deened essential, an alternative nethod of infant

f eedi ng shoul d be instituted.

Pediatric Use
Safety and effectiveness in pediatric patients have not been
est abl i shed.

ADVERSE REACTI ONS

Serous adverse reactions have been rare in studies carried out to
date, but it should be recognized that patients with inpaired
ventricul ar function and cardi ac conducti on abnornalities have
usual |y been excluded fromthese studies.

The adverse events described bel ow represent events observed in
clinical studies of hypertensive patients receiving either diltiazem
tablets or diltiazem hydrochl ori de extended-rel ease capsul es as wel
as experience observed in studies of angina and during nmarketing. The
nmost conmmon events in hypertension studies are shown in a table with
rates in placebo patients shown for conparison. Less common events
are listed by body system these include any adverse reactions seen
in angi na studies that were not observed in hypertension studies. In
all hypertensive patients studied (over 900), the nost common adverse

8
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events were edema (9%, headache(8%, di zzi ness (6%, asthenia (5%,
sinus bradycardia (3%, flushing(3%, and first degree AV bl ock(3%.
Only edena and perhaps bradycardi a and di zzi ness were dose rel at ed.
The nost common events observed in clinical studies (over 2,100
patients) of angina patients and hypertensive patients receiving
diltiazemtablets or diltiazem hydrochl ori de extended-rel ease

capsul es were (ie, greater than 1% edenma (5.4%, headache(4.5%,

di zzi ness(3.4%, asthenia(2.8%, first degree AV bl ock (1.8%,
flushing(l. 7%, nausea(l.6%, bradycardia(l.5%, and rash(1.5%.

DOUBLE BLI ND PLACEBO CONTRCLLED
HYPERTENSI ON TRI ALS
DIltiazem
Adver se N=315 Pl acebo
# pts(% N=211
# pts(%

headache 38(12% 17(8%
AV bl ock first degree 24(7. 6% 4(1. 9%
di zzi ness 22(7% 6(2.8%
edena 19(6% 2(0.9%
bradycardi a 19(6% 3(1.4%
ECG abnornal ity 13(4. 1% 3(1.4%
ast heni a 10(3. 2% 1(0.5%
constipation 5(1. 6% 2(0.9%
dyspepsi a 4(1. 3% 1(0.5%
nausea 4(1. 3% 2(0.9%
pal pi tations 4(1. 3% 2(0.9%
pol yuri a 4(1. 3% 2(0.9%
somol ence 4(1. 3% _
al k phos increase 3(1% 1(0.5%
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hypot ensi on 3(1% 1(0.5%
i nsomi a 3(1% 1(0.5%
rash 3(1% 1(0.5%
AV bl ock second 2(0. 6% _
degree

In addition, the follow ng events were reported infrequently (I ess
than 1% wth diltiazem hydrochl ori de extended-rel ease capsul es or
di | ti azem hydrochl oride tabl ets or have been observed in angi na or
hypertension trials.

Car di ovascul ar: Angi na, arrhythma, second-or-third-degree AV
bl ock (see conduction warni ng), bundl e branch
bl ock, congestive heart failure, syncope,
tachycardi a, ventricul ar extrasystol es.
Ner vous System Abnor mal dreans, ammesia, depression, gait
abnormality, hallucinations, nervousness,
par est hesi a, personality change, trenor.
Gastrointestinal: Anorexia, diarrhea, dry nouth, dysgeusia, mld
el evations of SGEOI, SG’T, and LDH (see Hepatic
Varnings), thirst, vomting, weight increase.
Der mat ol ogi cal : Pet echi ae, photosensitivity, pruritus, urticaria.
O her: Anbl yopi a, CPK i ncrease, dyspnea, epistaxis, eye
irritation, hyperglycema, hyperuricem a,
i npot ence, nuscl e cranps, nasal congesti on,
nocturia, osteoarticular pain, sexua
difficulties, tinnitus.

The fol |l ow ng postnarketing events have been reported infrequently in
patients receiving diltiazem alopecia, erythema nultifornme,
extrapyram dal synptons, gingival hyperplasia, henolytic anem a,

i ncreased bl eeding time, |eukopenia, purpura, retinopathy, and

t hr onbocyt openi a. There have been observed cases of a generalized
rash, characterized as | eukocytoclastic vasculitis. In addition,
events such as nyocardial infarction have been observed which are not
readi |y distinguishable fromthe natural history of the disease in
these patients. A definitive cause and effect rel ationship between
these events and diltiazemtherapy cannot yet be established.
Exfoliative dermatitis (proven by rechal | enge) has al so been report ed.
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OVERDOSAGE OR EXAGGERATED RESPONSE

The oral LDs,'s in mce and rats range from415 to 740 ng/ kg and from
560 to 810 ny/ kg, respectively. The intravenous LD 's in these
speci es were 60 and 38 ny/ kg, respectively. The oral LD 5 Ih dogs is
considered to be in excess of 50 ng/kg, while lethality was seen in
nonkeys at 360 ny/kg.

The toxic dose in man is not known. Due to extensive mnetabolism
bl ood |l evels after a standard dose of diltiazemcan vary over
tenfold, limting the useful ness of blood | evels in overdose cases.

There have been 29 reports of diltiazem overdose in doses rangi ng
fromless than 1 g to 10.8 g. Sixteen of these reports invol ved
mul tiple drug ingestions.

Twenty-two reports indicated patients had recovered fromdiltiazem
overdose ranging fromless than 1 g to 10.8 g. There were seven
reports with a fatal outcone; although the anount of diltiazem

i ngested was unknown, nultiple drug ingestions were confirmed in six
of the seven reports.

Events observed follow ng diltiazem overdose included bradycardi a,
hypot ensi on, heart block, and cardiac failure. Mst reports of
overdose descri bed sonme supportive nedi cal neasure and/ or drug
treatnment. Bradycardia frequently responded favorably to atropine, as
did heart bl ock, although cardiac pacing was al so frequently utilized
to treat heart block. Fl uids and vasopressors were used to naintain
bl ood pressure and in cases of cardiac failure inotropic agents were
adm nistered. In addition, sonme patients received treatnment wth
ventilatory support, gastric |avage, activated charcoal, and/or

i ntravenous cal cium Evidence of the effectiveness of intravenous

cal ciumadmnistration to reverse the pharnacol ogi cal effects of

di | ti azem overdose was conflicting.

In the event of overdose or exaggerated response, appropriate
supportive neasures should be enployed in addition to
gastrointesti nal decontamnation. D Itiazem does not appear to be
renoved by peritoneal or henodi al ysis. Based on the known

phar macol ogi cal effects of diltiazemand/or reported clinical
experiences the foll ow ng neasures nmay be consi dered:

Br adycar di a: Adm nister atropine (0.6 to 1 ng). If there

IS no response to vagal bl ockade, adm ni ster
i soproterenol cautiously.

11
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H gh- Degree AV Bl ock: Treat as for bradycardi a above. Fi xed high-
degree bl ock should be treated wi th cardi ac
paci ng.

Cardi ac Fail ure: Adm ni ster inotropic agents (isoproterenol,
dopam ne, or dobutam ne) and diuretics.

Hypot ensi on: Vasopressors (eg, dopam ne or norepi nephrine
bitartrate)

Actual treatnent and dosage shoul d depend on the severity of the
clinical situation and the judgment and experience of the treating
physi ci an.

DCSAGE AND ADM NI STRATI ON:

Dosages nust be adjusted to each patient's needs, starting with 60 to
120 ng twice daily. Maxi num anti hypertensive effect is usually
observed by 14 days of chronic therapy; therefore, dosage adjustnents
shoul d be schedul ed accordi ngly. A though individual patients nmay
respond to | ower doses, the usual optinum dosage range in clinica
trials was 240 to 360 ny/day.

D I ti azem ext ended-rel ease capsul es has an additive anti hypertensive
ef fect when used with other antihypertensive agents. Therefore, the
dosage of diltiazem hydrochl ori de extended-rel ease or the concomtant
anti hypertensives nmay need to be adjusted when adding one to the
other. See WARNI NGS and PRECAUTI ONS regardi ng use w th beta- bl ockers.

HOW SUPPLI ED

Strength and established nane of the dosage form

- Packagi ng and NDC nunbers.

- Color, inprinting or other identifying characteristics.
- Storage and di spensing information.

- Caution: Federal |aw prohibits dispensing w thout
prescription.

- Manufactured by and/or distributed by statenment and date of
the | atest revision.
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